
 

 
 

 
 
 
 

UNITED STATES PATENT AND TRADEMARK OFFICE 
 

____________________ 
 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 
 

____________________ 
 

SAMSUNG ELECTRONICS CO., LTD.;  
MICRON TECHNOLOGY, INC.; and  

SK HYNIX, INC. 
Petitioner 

 
v. 
 

ELM 3DS INNOVATIONS, LLC 
Patent Owner 

 
____________________ 

 
Patent No. 8,841,778 

____________________ 
 

DECLARATION OF DR. PAUL D. FRANZON  
IN SUPPORT OF PETITION FOR INTER PARTES REVIEW OF  

U.S. PATENT NO. 8,841,778

SAMSUNG ET AL. EXHIBIT 1002 
Page 1 of 217

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Declaration of Dr. Paul D. Franzon 
Inter Partes Review of U.S. Patent No. 8,841,778 

i 
 

TABLE OF CONTENTS 
 
I. INTRODUCTION ........................................................................................... 1 

II. QUALIFICATIONS ........................................................................................ 1 

III. SUMMARY OF OPINIONS ........................................................................... 4 

IV. TECHNOLOGICAL BACKGROUND .......................................................... 5 

1. Traditional “2d” Circuits ............................................................. 5 

2. Development of “3D” Circuits.................................................. 21 

V. LEVEL OF ORDINARY SKILL IN THE ART ........................................... 32 

VI. THE ’778 PATENT ....................................................................................... 32 

A. Summary of the ’778 Patent ................................................................ 32 

B. Claim Construction ............................................................................. 40 

1. “semiconductor substrate” is “substantially flexible” 
(claims 2, 8, 31, 32, 44, 46, 52, 53, and 54) .............................. 41 

2. “substantially flexible circuit layer” (claims 8, 44, 46) ............ 43 

VII. THE PRIOR ART TEACHES OR SUGGESTS EVERY FEATURE 
OF THE CHALLENGED CLAIMS OF THE ’778 PATENT ..................... 44 

A. Overview of the Prior Art References ................................................. 44 

1. U.S. Patent No. 5,202,754 (“Bertin”) (Ex. 1004) ..................... 44 

2. U.S. Patent No. 5,627,106 (“Hsu”) (Ex. 1008) ......................... 48 

3. U.S. Patent No. 5,162,251 (“Poole”) (Ex. 1005) ...................... 54 

4. U.S. Patent No. 5,354,695 (“Leedy ’695”) (Ex. 1006) ............. 55 

5. Japanese Patent Publication H3-151637 (“Kowa”) (Ex. 
1007) ......................................................................................... 62 

SAMSUNG ET AL. EXHIBIT 1002 
Page 2 of 217

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Declaration of Dr. Paul D. Franzon 
Inter Partes Review of U.S. Patent No. 8,841,778 

 -ii-  
 

B. Bertin and Leedy ’695 Teach or Suggest Every Feature of 
Claims 1 and 14, as Construed by Petitioner ...................................... 65 

1. Claim 1 ...................................................................................... 65 

2. Claim 14 .................................................................................... 78 

C. Bertin, Poole, and Leedy ’695 Teach or Suggest Every Feature 
of Claims 2, 8, 31, 32, 44, 46, 52, 53, and 54, as Construed by 
Petitioner ............................................................................................. 95 

1. Claim 2 ...................................................................................... 95 

2. Claim 8 ....................................................................................104 

3. Claim 31 ..................................................................................129 

4. Claim 32 ..................................................................................136 

5. Claim 44 ..................................................................................143 

6. Claim 46 ..................................................................................150 

7. Claim 52 ..................................................................................152 

8. Claim 53 ..................................................................................159 

9. Claim 54 ..................................................................................165 

D. Hsu and Leedy ’695 Teach or Suggest Every Feature of Claims 
1. 2. 8, 14, 31, 32, 44, 46, 52, 53, and 54, as Construed by 
Petitioner ...........................................................................................172 

1. Claim 1 ....................................................................................172 

2. Claim 2 ....................................................................................180 

3. Claim 8 ....................................................................................184 

4. Claim 14 ..................................................................................190 

5. Claim 31 ..................................................................................200 

6. Claim 32 ..................................................................................200 

SAMSUNG ET AL. EXHIBIT 1002 
Page 3 of 217

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Declaration of Dr. Paul D. Franzon 
Inter Partes Review of U.S. Patent No. 8,841,778 

 -iii-  
 

7. Claim 44 ..................................................................................202 

8. Claim 46 ..................................................................................202 

9. Claim 52 ..................................................................................203 

10. Claim 53 ..................................................................................204 

11. Claim 54 ..................................................................................205 

E. Low Stress Dielectric Terms .............................................................206 

F. Substantially Flexible Terms .............................................................207 

VIII. CONCLUSION ............................................................................................209 

 
 

SAMSUNG ET AL. EXHIBIT 1002 
Page 4 of 217

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Declaration of Dr. Paul D. Franzon 
Inter Partes Review of U.S. Patent No. 8,841,778 

1 
 

I, Paul D. Franzon, declare as follows: 

I. INTRODUCTION 

1. I have been retained by Samsung Electronics Co., Ltd.; Micron 

Technology, Inc.; and SK hynix, Inc. (collectively, “Petitioner”) as an independent 

expert consultant in this proceeding before the United States Patent and Trademark 

Office (“PTO”). 

2. I have been asked to consider whether certain references teach or 

suggest the features recited in claims 1, 2, 8, 14, 31, 32, 44, 46, 52, 53, and 54 of 

U.S. Patent No. 8,841,778 (“the ’778 patent”) (Ex. 1001), which I understand is 

allegedly owned by Elm 3DS Innovations, LLC (“Patent Owner”). My opinions 

and the bases for my opinions are set forth below. 

3. I am being compensated at my ordinary and customary consulting rate 

for my work.  

4. My compensation is in no way contingent on the nature of my 

findings, the presentation of my findings in testimony, or the outcome of this or 

any other proceeding. I have no other interest in this proceeding. 

II. QUALIFICATIONS 

5. I am a currently a Distinguished Professor in the Department of 

Electrical and Computer Engineering at North Carolina State University (“NCSU”) 

in Raleigh, North Carolina. I have been affiliated with NCSU in various roles since 
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